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1. ITACITIOPT PABOYEN IHPOI'PAMMUBI YUYEBHOH
JANCIHUIIJIMHBI YII.09 XUMUSA

1.1. O6nactb npuMeHeHus pabouel MPorpaMMBbI

PabGouass mporpamma JIHUCHUIUIMHBI SBJISIETCS YacThi0 00pa3oBaTeNbHOMN
nporpamMmmbl B cootBeTcTBUU ¢ DPI'OC CIIO mno cnemumansHoctu 40.02.04
IOpucnpyaennus.

1.2.  Mecro gucuumuunsl B crpykrype HHIICC3:
OIl. O6meobpa3oBaTenbHas MOATOTOBKA

OVII. O6s3arenpHble yueOHbIC TPEAMETHI
OVII.09 Xumus

1.3. Denu v 3a7a4u JUCHUIUIMHBI — TPEOOBAaHUSI K pe3ysibTaTaM OCBOCHHS
JVCHUTUIAHBI.

Lenbro aBusiercst GOpMUPOBAHUE Y CTYJEHTOB MPEACTABICHUSI O XUMUYECKON
COCTABJISIFOLIEH E€CTECTBEHHO - HAYYHOM KapTUHBI MHpa KaK OCHOBBI IPUHATHS
pELICHUII B OJKU3HEHHBIX M IIPOU3BOACTBEHHBIX CHUTYalUsX, OTBETCTBEHHOIO
MOBEJICHUA B IIPUPOJTHOM CpEJIE.

3agaum IMCUMIINHBL:

1. chopMUPOBATH MOHUMAHUE 3aKOHOMEPHOCTEH MPOTEKAHUS XUMHUYECKHIX
IIPOLIECCOB U SIBJICHUW B OKPYXKAIOLIEH Cpele, LEIOCTHOM HAayYHOM KapTUHBI MUPA,
B3aMMOCBSI3H U B3aMMO3aBUCUMOCTHU €CTECTBEHHBIX HAYK;

2. pa3BUTh  yYMEHHUS  COCTaBIATh  (OPMYJIbI  HEOPraHUYECKUX MU
OpPraHMYECKUX BEUIECTB, YPaBHEHHUS XMMMUECKUX PEAKLUI, OOBICHATH UX CMBICIH,
UHTEPIIPETUPOBATH PE3YJIbTAThl XUMUYECKUX DKCIIEPUMEHTOB,

3. chopMUPOBATh HABBIKM MPOBEACHUS  MPOCTEHIIMX XUMHUYECKHX
IKCIEPUMEHTAIBHBIX ~ UCCIECIOBAHUM C COOJIOACHHEM TpaBWJI  0€30IacHOro
oOpalieHus ¢ BelleCTBaMU U JIa0OpaTOPHBIM 000PYI0BAHUEM;

4. Pa3BUTh YMEHUS MCIOJIb30BaTh MH(POPMALMIO XUMUYECKOTO Xapakrepa
U3 Pa3INYHbIX UCTOYHUKOB;

5. chopMUpOBATh  yMEHMsSI  MPOTHO3UPOBATH  IOCIEACTBUS  CBOEH
NESTeIbHOCTY M XUMUYECKUX MPHUPOJHBIX, OBITOBBIX U MPOU3BOACTBEHHBIX
IIPOLIECCOB;

6. chopMUpOBaTh TMOHUMAHHE 3HAYUMOCTH JOCTIDKCHHH XHUMHYECKON
HAyKU U TEXHOJIOTUH AJI Pa3BUTHUS COLIMAILHOM M MPOU3BOJICTBEHHOM cdep.

1.4. KoandecTBO 4aCOB HA OCBOCHUE JUCIIUIIIINHBI:
MakcuManbHOM yueOHOM Harpy3Ku oOydaromierocst 72 gaca, B TOM 4HCIIE:



— oOs3aTenbHas ayAuTOpHAas ydyeOHash Harpys3ka (Bcero) 12 wacoB, U3 HHUX
npakTudeckas pabora — 6 4acos;

— caMocTosTeNbHas paboTa oOyuatorerocs (Bcero) - 60 yacos.

1.5.

[Imanupyemsble

pe3yabTaThl

OCBOCHMHA

00111e00pa30BaTeIbHOM

mucaIniniel B cooTBeTcTBUHN ¢ PI'OC CIIO 1 Ha ocHoBe OI'OC COO.

Koa n Ils1anupyemble pe3yJabTaThl 0CBOCHHS TUCHMILUIHHBI
HAUMEHOBaHHE
(popmupyembIX O0mmue JAucuumyimHapHbie
KOMIIeTeHIN I
OK 01. BgiGupats | JINUHOCTHBIE PE3YJabTATHI AOLKHBI | JIMCHHNJIMHAPHBIE pe3yabTaThl
CIIOCOOBI pelIeHUs | OTPAXKATH B YACTH: JOJI’KHBI OTPaKATh:
3a7a4 TPYAOBOI'0 BOCIIUTAHUA: I1Po6 01. c(hOpMUPOBAHHOCTh
pohecCHOHATLHOM - TOTOBHOCTh K TPY/Ay, OCO3HaHHE | IPEICTABICHHI: 0 XUMHUYECKOU
JIEITEIbHOCTHU IIEHHOCTH MacTEepPCTBA, TPYI0JIIO0HE; COCTaBJISIOLIEH  €CTECTBEHHOHAYYHOU
MMPUMCHUTCIIBHO K| — TOTOBHOCTDH K AKTHUBHOM | KAPTHUHBI Mupa, poiin XUMHHN B
pa3InYHbIM IEeATCIBHOCTH TEXHOJIOTUUYECKOUN u | HO3HAHUHN SIBJICHUU npupoanl, B
KOHTEKCTaM COIMATLHOM HAIPaBIEHHOCTH, (OpMUPOBaHNY MBIIUIEHHS U KYyJIbTYPbI
CIIOCOOHOCTD WUHULUUPOBATH, | TATHOCTH, cc (GyHKIIMOHAIBLHOM
IVIaHUPOBATH u CaMOCTOATENbHO | TPAMOTHOCTH, HEO0XOIMMOM AT
BBIMTOJTHATH TaKyI0 A€ATEIHLHOCTD; pemICHHuA  HOPaKTHYCCKHUX  3aJa9 H
DKOJIOTUYCSCKU 00O0CHOBAHHOT'O

- MHTEpEeC K pa3IuuHbBIM cepam
npo(eCCUOHATIBHOM 1EATEIEHOCTH.

MeTanpeameTHbie pe3yabTaThl
JOJIZKHBI OTPAXKATh:

OBiaagenue YHHUBepPCAJIbHbIMH
Y4eOHbIMHU MO3HABATEJIbHBIMH
NeHCTBUSIMU:

a) 0a3oBble JOrHYecKue AeiicTBHS:

- CaMOCTOATEILHO
dbopMyIMpOBaTh H  aKTyaTU3UPOBATH
npo0iemy, paccMaTpuBaTh ee
BCECTOPOHHE;

- YCTaHABIMBATh CYIIECTBECHHBIN
MPU3HAK HIIH OCHOBaHMUS IS
CpaBHEHUS, KI1acCupuKauu u
00001eHMS;

— ONPEACIIATh LEJH ACSITEIbHOCTH,
3a/1aBaTh TapaMeTpbl U KPHUTEPUU HX
JIOCTHKCHHUS,

- BbBIABIIITE  3dKOHOMCEPHOCTU U
MMPOTHUBOPECUYNSA B  pacCMATPHUBACMBIX
SABJICHUAX,

- BHOCHUTH KOPPCKTUBbBI B
JCATCIIBHOCTD, OLICHUBATDH
COOTBCTCTBUC PE3YJIbTATOB OeaAaM,
OLICHUBATh PUCKH HOCJ'IGI[CTBI/Iﬁ
JCATCIIbHOCTH.

OTHOIIICHUST K CBOEMY 3J0POBBIO U
MIPUPOAHOM CpeJIE;

I1Po6 02. BJIaJCHUE CHUCTEMON
XUMHYECKAX 3HAHHUMH, KOTOpast
BKJIIOYAET: OCHOBOIIOJIAraroIie

MOHSTHS (XUMHUYCCKHH 3JIEMEHT, aToM,
ANEKTpOHHAst 000JI0UKa aToMma, s-, p-, d-
AJNIEKTPOHHBIE OpPOWTANM aTOMOB, HWOH,
MOJIEKYJIa, BaJICHTHOCTb,
AJIEKTPOOTPHUIIATEITHLHOCTD, CTCTICHB
OKHCJICHHSI, XMMHYECKasl CBS3b, MOIIb,
MOJIIpHAs Macca, MOJISIPHBIA 00BeM,
YIJICPOTHBIA CKENeT, (YHKIMOHATIbHAS
rpynna, pagukai, U30MEepHs, U30MepHI,
TOMOJIOTHUECKUH  Psll,  TOMOJIOTH,
YTIIEBOJAOPOIBI, KHCIIOPOJI- u
a30TcoJIepIKaIIne COCMHEHUS,
OMOJIOTMYECKH AaKTUBHBIC BEIIECTBA
(yrneBompl, XUphI, OEIKH), MOHOMED,
oJInMeED, CTPYKTypHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIE COCMHEHMUS,
KPUCTANTUYECKAs] ~ PEIIeTKa,  THUIIBI
XUMHAYECKUX pPEaKIUi (OKUCIUTEIHBHO-
BOCCTAaHOBUTEJIHHBIEC, IK30-U
SHIOTEPMHUUYECKUE, PEAKIIMA HOHHOTO
oOMeHa),  pacTBOp,  DICKTPOJUTHI,
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0) 0azoBbBIE HCCJIe0BaATEIbCKUE
nerlcTBHA:
— BJIaACTH HaBbIKaMU yqe6H0-

HCCIIEIOBATEIILCKOW M IPOEKTHOU
JIEATEIIbHOCTH, HABBIKAMH pPAa3pELICHUS
npooiieM;

- BBISIBJIATH MPUYUHHO-
CIICACTBCHHEIC CBSI3U Hu
aKTyaJu3UpOBaTh 3a/layy, BBIJBUIaTh
TUIIOTE3y €€ PpELICHUS, HaxXOIHUTh
apryMEHThI JUIsl I0Ka3aTeJIbCTBA CBOUX
YTBEPKJICHUM, 3aaBaTh MapaMeTpbl U
KPUTEPUU PEILICHHUS;

- aHAJIM3UPOBaTh IMOJYUYEHHBIE B
XOJ€ pEIICHUs 3a7a4d pPe3yJbTaThl,
KPUTUYECKU OILICHHBATh 1704
JIOCTOBEPHOCTb, MPOTHO3UPOBATH
M3MEHEHUE B HOBBIX yCJIOBHSIX;

- yMETh TNE€PEHOCUTh 3HAHUA B
MMO3HABATEIIbHYID W  NPaKTHYECKYIO
00/1aCTH KU3HEAEITEILHOCTH.

HEJJIEKTPOIIUTHI,  BJICKTPOIUTHYECKAS
JIMCCOITHAITHS, OKHCIIUTENb,
BOCCTAaHOBHTENb, CKOPOCTh
XUMHYECKOM  pEakluu, XHUMHUYECKOE

pPaBHOBECHE), TCOPUH U 3aKOHBI (TEOpHs
XUMHUYCCKOTO0 CTPOCHUSA OPraHUYCCKHUX
BemiectB  A.M. bytnepoBa, Teopus
BHGKTPOHHTHHGCKOﬁ Jucconuanuu,
MEePUOTNYECKUI 3aKOH J.N.
Menpeneesa, 3aKOH  COXpaHCHHS
Macchl), 3aKOHOMEPHOCTH,
CHUMBOJIMYCCKUN SA3BIK XUMHU,
(bakTonornueckue CBEICHUS 0
CBOI\/JICTBaX, COCTaBc, MOJIy4YCHUU U
6e30macHOM HCIIOJIb30BaHUU
Ba)KHEHUIIINX HCOPTaHNYCCKUX n
OpraHMYECKHUX BELIECTB B OBITY U
MPAKTUYECKON JACSITETLHOCTU YEIIOBEKA;
IIP6 03. chopMUpPOBAaHHOCTH YMEHHI
BBIABJIITE XAPAKTCPHLIC TIPU3HAKH U
B3aMMOCBSI3b  M3YUYEHHBIX  IOHSTHIA,
MNPUMCHATH COOTBCTCTBYIOIIUC ITOHATUA
IpU OIUCAaHUU CTPOCHHUS M CBOWCTB
HCOPTaHNYCCKUX u OpTaHUYCCKUX
BEIIECTB U MX MPEBPAIICHUI; BbISBISTH
B3aMMOCBA3b XHMHYECKUX 3HAHUU C

MMOHATUSIMH n MPEJICTaBICHUIMU
JIPYTUX €CTECTBEHHOHAYYHBIX
MPEIMETOB;

IIP6 04. chopMHUPOBAaHHOCTH YMEHHI
HCITOJIH30BaTh HaMEHOBaHUS
XUMHUYECKUX COeIUHEHUU
MEXKIYHApOIHOTO cor03a

TEOPETUYECKON U MPUKIIATHON XUMUU U
TPUBUAJIBHBIC HA3BaHUS Ba)KHEHUIINX
BELIECTB (3TWJIEH, AllETHIIEH, INIMLIEPHH,

dbenon,  ¢opmampaerua, — yKCycHas
KUCJIOTa, TJIMIMH, YyrapHbld  ras,
VIJICKUCIBIA Ta3, aMMHaK, TalleHas

M3BECTh, HETalleHasi U3BECTh, TUThEBAs
co/la U JPYTuX), COCTaBIATH (HOPMYJIIbI
HEOPraHMYECKUX U OPraHUYECKHX
BEIIECTB, YpPaBHEHUS  XHUMHYECKHX
peakuui, OOBACHATH MX  CMBICH;
MOJITBEPKIATh XapaKTepHBIC
XUMHYECKHE CBOICTBa BEIIIECTB
COOTBETCTBYIOIIUMH  HKCIEPUMEHTAMHU
U 3aMUCsAIMU YPaBHEHUN XUMHUYECKUX
pEeaKLHii;

IIP6 05. chopMUpOBaHHOCTH yMEHHIA
yCTaHABJIMBATh MPUHAIIIEKHOCTD
M3YYCHHBIX HEOPraHUYECKUX u
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OpraHNU4YeCKHUX BEIIECTB K
OMpeNeJICHHBIM KJlacCaM U TpYyIaM
COCMHEHMI,  XapaKTEepu3oBaTh  HUX
COCTaB M  BaXHEHIIME  CBOMCTIBA;
ONpPEACNSATh BUIbl XUMHUYECKUX CBS3EH
(KoBaJICHTHAs, MOHHAs, METAJJTNYeCKas,
BOJIOPOAHAs), THIBl KPUCTALIUYCCKUX
PEIIETOK BEIeCTB; KiIacCH()HUIIMPOBATH
XUMHUYECKUE PEAKIIUH;

P66 07. chopMHUPOBAaHHOCTH YMEHHI
MPOBOJIUTh pPacyUeThl IO XUMHUYECKUM
dbopMyiaM ¥ ypaBHEHHUSM XUMUYECKUX

peakuui c HCTOJIb30BAaHUEM
buznuecKux BEJINYUH,
XapaKTepU3yIOIINX BelIeCTBa c
KOJIMYECTBEHHOM  CTOPOHBI:  MAacCCHhl,

o0beMa (HOpMajbHBIE YCJIOBHSI) Ta30B,
KOIN4YECTBa BCIICCTBA, HCIIOJIb30BaATh
CHCTEMHBIC XHMHUYECKHE 3HaHUS s
IIPUHATUSA PELICHUH B KOHKPETHBIX
KU3HCHHBIX CHUTYallUsX, CBSI3aHHBIX C
BCIICCTBAMU U UX MPUMCHCHUCM.

OK 02. Mcnonbp3oBaTh
COBpPEMEHHBIE
CpeZCTBa MIOUCKA,
aHamu3a u
UHTEPIPETANN
UHPOpPMALIUU U
nH(OpMaAITMOHHBIC
TEXHOJIOTHH IS
BBITTOJTHEHUS 32144
npodhecCHoHaATBLHOMI
JeSITeTbHOCTH

JINYHOCTHBIE pPe3yabTAaThl I0JIKHBI
0TPAa!KATh B YaCTHU:

LHEHHOCTH HAYYHOI0 MO3HAHUSL:

- c(hOopMUPOBAHHOCTH
MHUPOBO33pEHHUS,  COOTBETCTBYIOIIETO
COBPEMEHHOMY  ypPOBHIO  pa3BUTHSA
HAYKd © OOIIECTBEHHOW TMPaKTHKH,
OCHOBaHHOIO Ha JUAlOre KyJbTyp,
CHOCOOCTBYIOIIIETO OCO3HAHHIO CBOETO
MECTa B MOJIMKYJIBTYPHOM MHDE;

- COBEPILECHCTBOBAHUE  S3BIKOBOU
U YUTATENbCKOM  KYJBTYphl  Kak
CpeAcTBa  B3aMMOJEWUCTBHUS  MEXIY
JIOJIEMU U TIO3HAHUS MUDA.
MeTanpeameTHbie
JAOJIKHBI OTPAXKATh:
OBnagenne YHHMBepPCAJIbLHbIMH
Y4eOHBbIMH NM03HABATEJIbHBIMU
neficTBUSMU:

B) padora ¢ uHopmanueii:

- BJIAJICTh HABBIKAMHU TIOJTYYCHHS
uHGOpMallMd U3 HMCTOYHHUKOB Pa3HBIX
TUIIOB, CAMOCTOSITEIIbHO OCYILECTBISThH
MOUCK, AaHajiu3, CUCTEMATU3alUIl U
WHTEPIPETALNIO uH(pOpMaun
pa3IUYHBIX BHJIOB u bopm
IPEJICTaBICHHUS;

- CO3/71aBaTh TEKCTHI B Pa3JIMYHBIX
dopMaTtax Cc yuyeToM Ha3zHAUYCHHUSA

pPe3yJIbTaThI

JucuunjmHapHbIe (nmpeamMeTHBbIE)
Pe3yJbTaThl H JOJKHBI OTPAKATH:

IIP6 06. BJIQJICHUE OCHOBHEIMHU
MCTOJaMH HAay4YHOTr'O IIO3HaHUA
BEUIECTB W XHUMHUYECKUX  SIBJICHHI
(mabmronenue, U3MEpPEHHE,

IKCIICPUMEHT, MOJICITUPOBAHUE);

P66 07. chopMHUPOBAaHHOCTH YMEHHM
HPOBOJHUTH PACUeThl MO0 XHUMHUYECKHM
dopMyliaM ¥ ypaBHEHUSM XUMHUYECKHX

peakuui c HCTOJIb30BAaHUEM
buznuecKux BEJINYUH,
XapaKTepU3yIOIINX BelIeCTBa c
KOJIMYECTBEHHON  CTOPOHBI:  MAacCCHhl,

o0beMa (HOpMajbHBIE YCJIOBHSI) Ta30B,
KOJIN4YCCTBa BCIICCTBA, HCIIOJIb30BaTh
CHCTEMHBIC XHMHUYECKHE 3HaHUS s
IIPUHATUSA PELICHUH B KOHKPETHBIX
KU3HCHHBIX CHUTYallUsX, CBSI3aHHBIX C
BCIHICCTBAMU U UX ITPUMCHCHHUCM;,

IIP6 08. chopMupOBAaHHOCTH YMEHHI
IJIaHUPOBATh u BBITIOJIHATH
XUMAYCCKHN IKCIIEPUMEHT
(mpeBpallleHns OPraHUYECKUX BEILECTB
NIPU HarpEeBaHUH, IMOJyYCHUE ITUIICHA U
W3YYCHHE €ro CBOICTB, Ka4e€CTBEHHBIC

peakuuMyu Ha aJbAETUAbl, Kpaxmal,
YKCYCHYIO  KHUCIIOTY;  J€HaTypauus
OEeKOB TpU HarpeBaHUM, I[BETHBIC

peakiyu OelKOB; MPOBOJIUTH PEAKIMU
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uHpOopManMM M IENEeBOH ayIUTOpPHH,
BBIOUpast ONTUMAJIbHYIO bopmy
IPE/ICTaBICHNS U BU3yaIH3aLlUH;

- OLICHUBATh JIOCTOBEPHOCTD,
JETUTHMHOCTD uHpOpManuy, ee
COOTBETCTBUE TPABOBHIM M MOPAIBHO-
THYECKHM HOpMaM;

- BJIAJCTh HaBBIKAMU
pacro3HaBaHUs " 3aIIUTHI
UHOpMaLNH, UH(POPMALMOHHOM

0€30I1aCHOCTH JTMYHOCTH.

MOHHOTO OOMEHa, ONpeNeNsTh Cpery
BOJHBIX  PAacTBOPOB, KAadeCTBEHHBIC
peaknuu Ha cyiubdar-, KapOoHAT- H
XJIOPU-aHHOHBI, HA KaTHOH aMMOHHUS;
pelIaTh SKCIepUMEHTANIbHBIE 33/1a4U 10
temam "Meramibl" u "Hemeramnsl") B
COOTBETCTBUM C NPaBHJIAMU TEXHUKU

0e30macHOCTH Tpu  OOpalieHuu ¢
BEIIIECTBAMU u 71a60paTOPHBIM
o0opyoBaHuEM; MIPEJICTaBIISTh
pEe3yJIbTaThI XUMHUYECKOTO
JKcriepuMeHTa B (opme  3ammcu

YPaBHEHU COOTBETCTBYIOIIUX PEAKIUNA
1 (HopMyITUpPOBaTh BBIBOJBI Ha OCHOBE
3THX PE3yJIbTaTOB;

IIP6 09. chopMuUpOBaHHOCTH yMEHHUs
aHaJIM3UPOBATh XUMHUYECKYIO
MHPOPMALIKIO, TIOTYYaeMyI0 U3 Pa3HbIX

HMCTOYHHKOB (cpencts MacCcoBOH
uHpopmanuu, cetb MHTepHer u
JpyTHe).

OK 04. DddextuBHO | JINUHOCTHBIE PE3YJabTATHI AOLKHBI | JIMCHHNJIMHAPHbBIE (mpeaMeTHbIE)

B3aMMOJICHCTBOBATEL U
paboraTh B
KOJUIEKTHBE U
KOMAaHJIe

0TPaKaTh B YACTH:

rPakIAHCKOT0 BOCTIMTAHUS

- TOTOBHOCTh BECTH COBMECTHYIO
JIEATENHHOCTD B UHTEpecax
TPaXKTAHCKOTO OOIIECTRA;

- YMEHHE B3aUMOJICHCTBOBATh C

COLIMAIbHBIMU WHCTUTYyTaMHu B
COOTBETCTBUU C HUX (QYHKIUAMH U
Ha3HA4YCHHUEM.

MeTanpeameTHbie pe3yJabTaThl
AOJI’KHBI OTPAKATH:

OBiaanenue YHHBEPCAJIbHbIMHA

KOMMYHUKATUBHBIMH 1efiCTBUAIMM:

0) coBMecTHasi 1eiTeJIbHOCTh:

- MOHMMAaTh U HUCIOJb30BaTh
pEeuMyIIeCcTBa KOMaHIHOM u
WHIUBUyIbHOU PabOTHI;

— IIPUHUMATh LEIU COBMECTHOM
NeSTeIbHOCTH,  OpraHM30BBIBATH U
KOOpAMHHUPOBATh JAECHCTBUS TIO €€
JOCTHIKEHUIO: COCTaBJISATh IU1aH
JNEUCTBHUM, paclpenesarb pojkd ¢
y4eToM MHEHUH Y4acCTHUKOB
o0CyXJaTh pe3yJIbTaThl COBMECTHOM
paboTHL.

OBnagenne YHHBEPCAJIbHBIMHA
PeryJasiTHBHBIMH 1€ CTBUSIMU:

r) NPpUHATHE ce0sl U APYTUX JIIOdei:

— IPUHUMATH MOTHBBI u

pe3yJbTaThl H JOJIKHBI OTPAKATH:

IIP6 08. chopMHUpOBaHHOCTH YMEHHI
IUTAHUPOBATD u BBITIOJTHATh
XUMHYECKUN JKCIIEPUMEHT
(mpeBpallleHns OPraHU4YEeCKUX BEILECTB
IIPY HarpeBaHUU, NIOJyUYEHUE ITUIICHA U
U3y4YEHHE €ro CBOICTB, KaueCTBEHHBIE

peakuuu Ha aJbAeTuAbl, Kpaxmal,
YKCYCHYIO  KHCJIOTY;  JIeHaTypauus
OEnIKOB TpU HArpeBaHWM, LBETHBIC

peakuuu OeNKOB; MPOBOJIUTH PEAKIHH
MOHHOTO OOMEHa, OIpENeNsATh Cpeay
BOJHBIX  PAacTBOpPOB, KauyeCTBEHHBIE
peaknuu Ha cynbdar-, KapOOHAT- H
XJIOPUJ-aHUOHBI, HA KaTHOH aMMOHUS;
pelaTh 3KCIEPUMEHTAIIBHBIE 3a/1a4U 10
temam "Meramiel" u "Hemertamner") B
COOTBETCTBUM C IPaBWJIAMU TEXHUKU

0e30macHOCTH TpHU  OOpalIleHHH ¢
BEIIECTBAMU u 1a00paTOPHBIM
000pyI0BaHUEM; NPECTABIIATh
PE3YJIbTAThI XUMHUYECKOTI'O
JKCTIepUMEHTa B (opmMe  3amucu

YPaBHEHUN COOTBETCTBYIOIIMX PEAKLUN
U (OpMyJIUpPOBaTh BBIBOJBI Ha OCHOBE
9TUX PE3yJIbTaTOB.




apryMeHThI APYTUX JIIOJIeH MIPU aHalIu3e
pe3yJbTaTOB ACSATEIBHOCTH;

— MPU3HABaTh CBOE MPaBO U MPABO
JIPYTHX JIIO/IeH HA OLIHOKHY;

— pa3BUBAThH CIOCOOHOCTH
MOHUMATh MHP C TO3ULUU JPYroro
YeJI0BEKa.

OK
ConencTBoBaTh
COXpaHEHUIO
OKpY’KaoIlel cpeabl,
pecypcocOepexeHuIo,
NPUMEHATH 3HaHUA 00
W3MEHEHUU KIIMMaTta,
MPUHIUIIBI
OEpEKITUBOTO
MIPOU3BOCTBA,

3 PEeKTHBHO
NelcTBOBAThH B
Ype3BbIYaHBIX
CUTyalusx

07.

JInuHOCTHBIE PpPe3yabTaThl JAOJKHBI
0TPa!KATh B YaCTHU:

IKOJOTHYECKOr0 BOCTIMTAHUS:

- c(hOpPMHUPOBAHHOCTH
9KOJIOTHYECKON KYJIbTYpBl, TIOHUMaHUE
BIUSHUS  COI[MATbHO-I9KOHOMUYECKHUX
MPOIIECCOB HAa COCTOSIHUE MPUPOIHON U
COLIMAJIbHOU cpenbl, OCO3HaHHE
IJ100aBHOTO XapaKTepa HKOJIOTHYECKUX
npo0em;

- TJIAHUPOBAHHUE u
OCYILECTBJICHUE JNEUCTBUI B
OKpYy arollel cpezie Ha OCHOBE 3HAHUS
nenen YCTOMYHUBOTO pa3BUTHUA
YeJI0BEYECTBA;

— AKTUBHOE HEMNPUATUE JTECUCTBUU,
MIPUHOCALLMX BPEJl OKPYKAIOLIEN CPELE;

— yMEHHE MIPOTHO3HPOBATH
HEeOJIaronpusITHBIE 9KOJIOTHYECKHE
MOCTICACTBHS MpeANPUHAMAECMBIX
JIEUCTBUM, IPEOTBPALIATD HX.
MertanpeameTrHble pe3yJIbTaThl
JTOJIKHBI OTPAKATH:

OBnagenne YHHUBepPCAJbHBIMU
Y4eOHbIMHU NMO3HABATEJIbHBIMU
NeHCTBUSIMU:

B) padoTta ¢ nHpopManmen:

- UCIIOJIb30BaTh CpeacTBa
UH(POPMALIMOHHBIX "
KOMMYHHKAI[MOHHBIX ~ TEXHOJOTMH B
perieHnn KOTHUTUBHBIX,
KOMMYHHKaTUBHBIX u
OpTraHU3aI[MOHHBIX 3aaq C
COOII0IEHUEM TpeOOBaHMIT
DPrOHOMUKH, TEXHHKU OE30MacHOCTH,
TUTHCHBI, pecypcocOepekeHusl,

MMpaBOBbIX MW J3THUYCCKUX HOPM, HOPM
nH()OpPMAITMOHHOM 0€30MaCHOCTH.

JAucuunjmHapHbie (mpeaMeTHBbIE)
Pe3yJbTAaThI U JOJKHBI OTPAKATH:
I1P6 01. c(hopMUPOBAHHOCTH
MPEICTABICHUN: 0 XUMHYECKOU
COCTABJISIIOLIEH  €CTECTBEHHOHAYYHOU
KapTUHBl MHpa, POJU XUMHUU B
MO3HAHUM  SIBJICHUW  TIPUPOJBI, B
(hOpMUPOBAHUN MBIIUICHUS U KYJIbTYPBI
JINYHOCTH, ee (YHKIIMOHAITEHOM
IPaMOTHOCTH,  HEOOXOAMMOW  JUIs
pelieHusT MpPaKTUYECKUX  3a7ad U
9KOJIOTUYECKH 000CHOBaHHOTO
OTHOILIEHUS K CBOEMY 3J0pPOBBIO U
MIPUPOJHOM cpenie;

IIP6 10. chopmMHpOBaHHOCTH YMEHHM
coONrofaTh MpaBWiIa  HKOJIOTMYECKU
11e1eco00pa3Horo MoBeIEHUs B OBITY U
TPYIOBOM  AEATENBHOCTH B  LEIAX
COXpAaHEHUsT  CBOEro  3JI0POBbS U
OKpYXarolllel  OPUPOJHOU  CpEnbl;
YYUTHIBATh OMACHOCTh BO3JCUCTBHUS Ha
KUBBIE  OPraHU3Mbl  OIpPEIECICHHBIX
BEIIECTB, MMOHUMAasi CMBICI IMOKA3aTels
MpeaEIbHON JOIy CTUMOM
KOHIIEHTPaLWH.




2. CTPYKTYPA U COJIEP2KAHUE YUEBHOW JUCHUILIAHBI
OVIIL. 09 XUMUA

2.1. OOBeM TUCHIMIUIMHBI U BUABI y4eOHOH pabOThI

Bua y4eOHoii paboThI O0bem yacoB
MakcumanpHasi yueOHast Harpy3ka (Bcero) 72
O06s13aTenbHas ayIMuTOpHAst ydeOHasi Harpy3ka (BCero) 12

B TOM YHCJIC!
71a00paTOPHBIE 3aHATHSI (eCiu npedyCMOmMpPeHo) -
NPaKTUYECKUE 3aHATHSL (eciu npedycmMompeHo) 6
KOHTPOJIbHBIE PAOOTHI (eciu npedycmompeno) -
KypcoBasi paboTa (IIpOeKT) (eciu npedycmompero) -

CamocrositenbHas pabora o0ydaronierocst (Bcero) 60
[IpomexxyTouHas artecTanus B popme 3ager ¢
OILIEHKOU

2.2. Temaruyeckuii TUIaH U COJICPIKAHUE TUCITUTUTMHBI

Copepxanue yueOHOro MmarepuaJia,
JadopaTopHbie padoThl U MPAKTHYECKHE
3aHATHS, CAMOCTOSITEIbHAs padoTa O0bém yacos
o0yuarommxcsi, Kypcopasi padora (IpoeKT)
(eciu npedycmompero)

HaunmenoBanue
pa3aesioB U TeM

YpoBeHb
OCBOEHMA

1 2 3 4

Paznen 1. TeopeTnueckne 0CHOBbI XUMUM

Tema 1.1. Conep:xxaHue y4eOHOro MaTepuaJia
OcHOBHBIE XUMUYECKu dAaeMeHT. AtoM. Snpo aroma,
XUMHUYECKHE MTOHATHS U |M30TOIIBL. OnexTpoHHas 000J0YKa.
3aKOHEBI, CTPOEHHE | DHEepreTHYecKue YypOBHH, IMOAYPOBHHU. ATOMHBIE
aTOMOB XUMHYECKHUX |opOuTanu, s-, p-, d- smemeHTb.. OCOOEHHOCTH 1 1,2
AIIEMEHTOB pacrpesiesieHusi 3JeKTPOHOB IO OpOuTalsM B
aToMax JJICMCHTOB IMCPBLIX t-IGTI:IpéX NepruoaoB.
DnekTpoHHass KoHQurypaius aroMoB. OCHOBHBIE
XUMHUYCCKHNEC 3aKOHBI

IIpakTHYecKHe 3aHATHA

IIpakTrueckas pabota Nel. «OCHOBHBIE
KOJIMYECTBEHHBIE 3aKOHBI B XMMHHM M PacyeThl IO
YpaBHEHHUSAM XUMHUUYECKUX PEAKIIHID».
OTHOCUTENBHBIE ATOMHAsI U MOJIEKYJISIPHASL MACCBI.
Momnsipuast  macca.  KommuecTtBo — BemiecTBa.
MaccoBasgs J1ossi  BelIecTBa. 3aKOH ABOrajipo.
Monsipablii  00beM  ra3oB.  OTHOCHUTENbHAS
IUDIOTHOCTh ra3oB. PacyeTl 1O ypaBHEHHSIM
XUMUYECKUX  peakuuid ¢  HMCIOJIb30BAHHEM
MacCOBOHM JIOJM BeliecTBa, o0beMa (HOpMallbHbIE
YCJIOBHS1) Ta30B, KOJIMYECTBA BEILIECTBA

CamocrosiTesibHasi padoTa 1

Tema 1.2. Coaep:xanue yueOHOro MaTepuaJia - -

Ileprognueckuii 3aKoH | [lpakTHYecKHe 3aHATHSA 1
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u [lepuoanueckas
CHCTEMa XUMHUYECKUX
anemenToB 1. 1.
MeHpeneeBa, UX CBSI3b
C COBPEMEHHOI
TEOPHUEH CTPOCHUS
aTOMOB

[IpakTnueckas pabota No2. «3yuenune
MEePUOIUYECKHUX 3aKOHOMEPHOCTEN u ux
B3aUMOCBS3U CO CTPOCHUEM aTOMOB).
[lepuonnueckasi cucTeMa XUMUYECKUX 3JIEMEHTOB
H.N. MenaeneeBa. CBsi3b MEPUOIUUECKOTO 3aKOHA
n  llepuoguyeckol  CHUCTEMBI  XHUMHUYECKHX
AJIEMEHTOB C COBPEMEHHON TEOpUEH CTPOEHUS
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHUsI CBOMCTB
XUMHYECKHX  DJIEMEHTOB, 0OOpa3yeMblX HUMH
MPOCTBIX M CIOXHBIX BEUIECTB IO Tpynmnam u
nepuogaM Ilepuogmyeckoil cuctembl. 3HAYEHUE
MEPUOIUYECKOr0 3aKOHA M CHUCTEMbl XMMHUYECKUX
anemeHnToB /.M. MenaeneeBa B pa3BUTUN HAYKHU.
VYcraHoBIEeHUE CBSI3M MEXAY CTPOCHHUEM aTOMOB
XUMUYECKHX  DJIEMEHTOB U  INEPUOANYECKUM
W3MEHEHUEM CBOMCTB XMMHUYECKHX 3JIEMEHTOB U
X COCAVUHEHUH B COOTBETCTBUU C IOJIOKEHUEM
Ilepuonnueckoir cucreMsl. PelieHne IIpPakTUKO-
OpPUEHTHPOBAHHBIX TEOPETHYECKUX 3aJaHUd Ha
XapaKTePHU3aLHUIO XUMUYECKHUX 3JIEMEHTOB
«Merannuyeckue / HeMeTaJUIMYECKHE CBOWMCTBA
XUMUYECKUX BJIEMEHTOB B COOTBETCTBHHM C HUX
AJIEKTPOHHBIM CTPOCHUEM W  MOJIOKEHUEM B
MEPUOIUYECKON CHCTEME XUMHUYECKUX 3JIEMEHTOB
J.. MenpaeneeBa»

1,2

CamocTosiTe/ibHasi padoTa

Tema 1.3.
CrtpoeHue BelecTna
U TIpUpoJa
XHUMHYSCKOM CBSI3H.
Mmuoroo6pasue
BEIIECTB

Conep:kanue y4eOHOro MaTepuaJia

Crtpoenue BemiecTBa. XUMHUYecKasi CBS3b. BUIbI
XUMHUYECKOW CBSI3M (KOBaJICHTHAs HETOJSpHAS U
NOJISIPHAs, MOHHAS, METaJNTHYecKasi). MexaHu3Mbl
00pa3oBaHUs KOBAJIEHTHOMW XUMHUYECKOW CBSI3U
(oOMeHHBIHT u JIOHOPHO-aKIENTOPHBIN).
Bonoponnas CBS3b. BasieHTHOCTS.
DnexTpooTpuaTenbHOCTh. CTENEeHb OKHUCICHUS.
MoHBI: KAaTHOHBI U AHUOHBI

1,2

HpaKanecmle 3aHATHUSA

[TpakTnueckas padora Ne3. «CtpoeHue BelecTBa
U TIPUPOJIa XUMHUYECKOM CBSI3N».

JemoHcTpanust  MoJened  KpUCTAJTTMYECKHX
pELIeTOK: HOHHOW (XJIOpUA HaTpusi), aTOMHOMN
(rpadut M anmaz), MOJIEKYJSAPHOH (YTJIEKHCIIBIHA
ra3, HMOJ), METaUIMYecKoil (HAaTpuil, MarHuw,
Menb). PeleHune mnpakTHUECKMX 3alaHUM  Ha
COCTaBJIGHUE 3JICKTPOHHO-rpaduyeckux Gopmyi
aneMeHTOB 1—4 nepuooB

1,2

CamocTtosiTeibHas padoTa

Tema 1.4.
Knaccudukanus,
¥ HOMCHKJIaTypa
HEOPTaHHYECKUX

BEILIECTB

Coaep:xxaHue yueOHOro MaTepuaJa

Knaccudpukanus  HEOPraHMYECKHUX  BEIIECTB.
Homenkmarypa HEOPTaHUYECKUX BEIIECTB
(oKkcuapl, TUAPOKCHIBI, KUCJIOTEHI, COJIN).
BemectBa MOJIEKYJIIDHOTO M HEMOJIEKYJIIPHOTO

1,2
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CTpPOCHHUS. ATrperaTtHble COCTOSHMs BEIIECTBa.
Kpucrannuueckue u amopdHbie BemecTBa. 3aKOH

MOCTOSIHCTBA ~ COCTaBa  BEIIECTBA. Tumnst
KPUCTAJIIMYECKHUX pelIeToK (aTomHas,
MOJIEKYJIsIpHas, MOHHaS, MeTaJlJTn4ecKasi).

3aBUCHUMOCTh CBOMCTBA BCIIIECCTB OoT TUIIa
KPHUCTAJUIMYECKON PEIIETKU

ITIpakTH4yecKue 3aHATHS

[Tpaktnueckass pabora Ned. «Homenknatypa
HEOPTraHNYECKUX BEIIECTB.

Pemenue MPAKTHYECKHUX 3alaHui o
KJIaccu(UKauy, HOMEHKIIATYpe M XUMHUYECKUM
dbopMysiaM HEOPTaHUYECKUX BEIIECTB PA3TUYHBIX
KJIaccoB (yrapHBIN ra3, yIIeKUCIBIA ra3, aMMHaKk,
raimieHasi U3BeCTh, HETallleHasi U3BECTh, MUThEBAsS
cola ® JpyTrWX): Ha3BaHUS BEIIECTB IO
mexayHapoaHoit (MIOITAK) unm TpuBHadbHON
HOMEHKJIATYpE ¥  COCTaBJCHHE  (POPMYIIBI
XUMHYECKHUX BEIIIECTB, ompezeNneHue
NPUHAIISKHOCTH K Kiaccy. [louck mHpopmannu
M0 Ha3BaHMSIM, UACHTU(PHUKATOPAM, CTPYKTYPHBIM
dbopMyiiaM. AHaTU3 XUMUYECKOW HWH(POpPMAIUH,
MOJly4aeMOil U3 pa3HbIX HCTOYHHKOB (CpEICTB
MaccoBoi wuH(popmainuu, cetb HWHTEpHEeT WU

JpyTHe)

1,2

CamocTosiTesbHast padoTa

Tema 1.5.
THUOBI XUMHUYECKUX
peakuuii

Copepxanue y4eOHOro MmaTepuaJia

XuMuyeckas peaxkuus. Knaccudukanus
XUMHYECKMX pEaKkIUui B HEOPraHWYECKOM U
OpraHMYECKON XUMHUH. 3aKOHBI COXPAHEHHS MaCcChI
BEILIECTBA, COXPAaHECHMsS M NPEBPALICHUS SHEPIUU
IpU XUMHUYECKHX peakuusax. OKHUCINTENbHO-
BOCCTAHOBUTEJIbHBIE peakuun (ypaBHEHHUS
OKHCJICHHS-BOCCTAHOBJICHUS], CTENEHb OKHCIICHUS,
OKHCIIUTEIb W BOCCTAaHOBHUTEIb, OKHCIUTEIBHO-
BOCCTAHOBUTEJIBHBIE  pEaKIMU B  IPUPOJE,
IIPOU3BOCTBEHHBIX rporeccax "
KHU3HENIeATSIIbHOCTH OPraHU3MOB)

1,2

IIpakTHYeckue 3aHATHA

CamocrosiTeibHas padoTa

Tema 1.6.
CKOpOCTh XMMUYECKUX
peakiui. XuMu4eckoe

paBHOBeCHE

Conep:kanue y4e0HOro MaTepuaJia

CKOpoCTh  peakuuy, €€ 3aBUCUMOCTh  OT
pa3NUYHBIX (AKTOPOB: TMPHPOJBI PearupyroIux
BEIIECTB, KOHIICHTPAI[MN PEarupyoIinX BEIIeCTB,
TEMIIEpaTypsl W IUIOIIAJM  PEaKIMOHHOU
noBepxHOCTU. TerioBbie 3PPEKTh XUMHUECKUX
peakuuii: 3K30- U HHAOTEPMUYECKHUE PEaKLUHU.
OO6patumbie peakiuu. XUMHUYECKOE PaBHOBECHE.
dakTopsl, BIUSIIOIINE Ha COCTOSIHHE
XUMHUYECKOTO paBHOBECHS (KOoHILIEHTpaIHs
pEareHToOB MK IPOAYKTOB pEakluu, JaBJICHUE,

1,2
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temmneparypa). [Ipunmun Jle [laTense

ITIpakTH4yecKue 3aHATHS

[Tpaktuyeckas padora Ne5. «BnusHue pazauuHbIX
(bakTOpPOB Ha CKOPOCTh XMMHUYECKON PEAKLIUNY.
PemeHne mpaxkTUKO-OPUEHTUPOBAHHBIX 3aJaHUN
Ha aHanu3 (PakToOpoB, BIMSIOIIMX HA M3MEHEHUE
CKOPOCTHM XHMHYECKOM peakuuu. 3aBHCHUMOCTh
CKOPOCTH XMMHMYECKON peakUuu OT IPHUCYTCTBUS
KaTajyM3aTopa Ha  NPUMEpPE  pas3JIOKCHUsA
NEPOKCHIA BOAOPOJAa C IOMOIUBIO JAMOKCHIA
MapraHia WM Karajnasbl. PemieHune mnpakTuKo-
OpPUEHTHPOBAaHHBIX 3aJaHUMl Ha IPUMEHEHUE
npuHuuna  Jle-Illarense 11 HaxoXIOCHUS
HaIlpaBJICHUsA CMEILEHNUS paBHOBECHS
XMMHUYECKOM peakuud M aHanu3 (PaKTopoB,
BIMAIOIIMX  HAa  CMEIIEHHE  XUMHUYECKOTO
paBHOBECHS

1,2

CamocrosiTeibHas padoTa

Tema 1.7.
PactBOpsI, TEOpUs
AIEKTPOIUTUYECKOM
JIUCCOLMAIIUY U MOHHBIN
oOMeH

Coaep:xanue yueOHOro MaTepuaJia

PactBopel. Buabl pacTBOpoB 1O COAEPKAHUIO
PacTBOPEHHOTO BEILECTBA. PactBopuMoOCTS.
[Tonatue o nucnepcHeIX cuctemax. VcThHHBIE U
KOJUIOWJHBIE pacTBOPbL. MaccoBas 10y BEIIECTBA
B pactBope. [loHsATHE O BOAOPOIHOM MOKa3arese
(pH) pactBopa. DaekTporuTUYecKas JUCCOIHALIHS.
CusbHBIC U CITa0BIe AIEKTPOJIUTHI, HEANIEKTPOIIUTHL.
Peaxiinu nosHOro oOMeHa

1,2

HpaKanecmle 3aHATHA

JlaGopatopnass pabora Nel «IIpuroroBienue
pPacTBOPOBY.

[IpuroToBneHrne pacTBOPOB 3aJaHHOM MacCOBOU
JIOJIEM pacTBOPEHHOIO BEIECTBA, IPOBEJICHUE
peaknuii MOHHOrOo OOMEHa, OMNpEeNeNeHUE Cpelibl
PacTBOPOB BEILECTB C MOMOIIBI YHHUBEPCAIBHOIO
UHAMKaTopa (KWCiasg, HEWTpajbHas, IIEJI0YHAas).
3ajaHuss Ha COCTaBJIEHUE HOHHBIX peaKIuil.
Pemiennie mpakTMKO-OPUEHTUPOBAHHBIX PACUETHBIX
3aJlaHM Ha PAaCTBOPHI, UCIOJIb3yeMble B OBITOBOI
Y IIPOM3BOACTBEHHOM EATEIbHOCTH YEIOBEKA

1,2

CamocrosiTesibHast padoTa

Pasnen 2. Heoprannueckasi Xumust

Tema 2.1.
DOHU3HKO-XUMHYECKUE
CBOMCTBaA
HEOPraHUYECKUX
BCIIECTB

Coaep:xxanue yueOHOro MaTepuaJia

MeTtannisl. Ilonoxenue METAJIJIOB B
[Teproanueckoil cucTeMe XUMHUYECKHX 3JIEMEHTOB.
OCOOEHHOCTH CTPOEHUS 3JIEKTPOHHBIX 000JI0UEK
aToMoB MeTtauioB. O0mue ¢Gu3ndecKkue CBOWCTBA
METaJIJIOB. CrnaBsl METaJIJIOB.
DNEKTPOXUMHUUECKUH psii HaNpsHKEHUI METaslloB.
XHUMHUYECKHE CBOMCTBA Ba)XHEUIIIUX METaJJIOB
(HaTpuii, Kanmui, KadbIMi, MarHui, aJTlOMUHUMH,
IIMHK, XpPOM, JKele30, MeIb) M HUX COEIWHEHUH.

1,2
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OO0mue CIIOCOOBI MOJTyYEHUS METAJJIOB.
[TprMeHeHnEe MEeTaJIOB B OBITY U TEXHHKE

Hemerasl. [Tonoxxenne HEMETAJIJIOB B
[Tepuonuyeckoil cucreMe XMMHUYECKUX 3JIEMEHTOB
AWM. MenneneeBa U 0OCOOEHHOCTH CTPOEHUS
aToMoB. Du3MUECKUE CBOHCTBA HEMETaJJIOB.
AmoTponus HEMETAJIOB (Ha MpUMEpe KUCIOPoa,
ceppl, (Qochopa wu yrimepoma). XuUMHYECKHE
CBOMCTBA M IIPUMEHEHUE BAKHEUIIMX HEMETAIJIOB
(ranmoreHoB, cepwl, a3ota, ¢ocdopa, yriepona u
KpEMHUSI) W  HUX  COEIUMHEHUH  (OKCHIOB,
KHCJIOPOACOEPKAIIMUX  KHUCIOT,  BOJOPOJHBIX
COEJIMHEHUN). IIpumenenue BAKHEUIIINX
HEMETAJJIOB U UX COECMHEHUIN

XYUMHUYECKHE  CBOMCTBA  OCHOBHBIX  KJIACCOB
HEOPraHMYECKUX BEIIeCTB (OKCUAOB, THIPOKCHIOB,
KHCIIOT, cojied u JAp.). ['eHernueckas CBs3b
HEOPraHWYeCKHX BEUIECTB, MPUHAJIKAINNUX K
pa3IMYHBIM  KJlaccam. 3aKOHOMEPHOCTH B
H3MEHEHHU CBOMCTB MPOCTHIX BEILIECTB,
BOJIOPOJHBIX COCAMHEHUH, BBICIIMX OKCHIOB U
THAPOKCHJIOB

ITIpakTH4yecKue 3aHATHS

[TpakTuueckast padbota Ne6. «DUUKO-XUMUYECKHE
CBOWCTBa HEOPTaHUYECKUX BEILIECTBY.
CocraBneHue ypaBHEHUH XMMHUYECKHX PEAKIHUil C
y‘-IaCTI/IGM HpOCTI)IX " CJIOKHBIX H€OpFaHI/I‘-IeCKI/IX
BEIIECTB: METAJUNIOB W HEMETaJlJIOB, OKCHJIOB
METaJUIOB, HEMETAJIOB U aM(OTEPHBIX FJIEMEHTOB;
HEOPraHUYEeCKUX KHUCJIOT, OCHOBaHMI n
an)OTepHBIX FI/II[pOKCI/I)IOB; HGOpFaHI/I‘IGCKI/IX
COJIEH, XapaKTEPU3YIOLIUX UX CBOMCTBA.

PacuéTtbl Macchl BelllecTBa MM 00BEMA ra3oB IO
M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WU
00bEMY OJHOTO W3 YYaCTBYIOIIMX B PEaKIMU
BEIIECTB, pacy€Thl Macchl (00BEMA, KOIWYECTBa
BEIIIECTBA) TMPOJIYKTOB PEAKLIUU, €CIH OTHO U3
BEILIECTB MMEET MpUMECHU. PemieHne mnpakTUKO-
OPUEHTHUPOBAHHBIX 3aJaHUIl Ha CBOWCTBA, COCTaB,
nomydyeHne u  0Oe30macHoe  HCMOJIb30BaHHE
BaXHEHIINX HEOPraHMYECKUX BEUIECTB B OBITY U
podecCHOHANBEHOM e TENbHOCTH YeIOBEKa

1,2

CamocTosiTesbHast padoTa

Tema 2.2.
Unentuduxarms

Coaep:xanue yueOHOro MaTepuaJia

[IpakTnyeckune 3aHATHA

1,2
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HCOPTaHNYCCKUX
BCIICCTB

Jlaboparopnast pabGota Ne2 «Mnentuduxarus
HEOPraHMYECKUX BEIIECTBY.

Pemenne  sKcnepuMEHTalIbHBIX — 3aJad IO
XUMHUYECKUM CBOWCTBAM METAJUIOB U HEMETAJLIOB,
[0 PACMIO3HABAHUIO M TOJYYEHHUIO COEAVMHEHUI
METAJJIOB WM HEMETAJJIOB  (B3aMMOJEICTBHE
TUAPOKCHIa ATIOMHHHUS C PACTBOPAMHM KHCIOT M
menoyeit,). MneHtudukanus  HEOpraHMYECKUX
BEUIECTB C  HUCIOJb30BaHUEM UX  (U3HKO-
XUMHUYECKHX CBOIICTB, XapaKTEepHBIX
Ka4eCTBEHHBIX peakuuil. KauecTBEeHHbIE peakiuu
Ha cynbdar-, kapOOHAT- W XJIOPHUA-aHUOHBI, Ha
KATHOHBI METAJJIOB U KATHOH aMMOHUS

CamocTrosiTesibHasi padoTa

Pa3nes 3. TeopeTrnueckue 0CHOBBI OPraHNYeCcKOH XUMHUH

Tema 3.1.
Knaccudukanus,
CTPOCHHEC H
HOMEHKJIATypa
OpPraHHYECKUX BEIIECTB

Conep:kaHue y4eOHOTr0 MaTepuaia

IIpeamer OpraHUYeCKOn XUMHUHU: eé
BO3HMKHOBEHHE, PpAa3BUTHE W  3HAYCHUE B
II0JIy4E€HUHU HOBBIX BELLIECTB U MaTepuasioB. Teopus
CTPOEHHUS  OpPraHUYECKUX coenuHeHud A.M.
byrtneposa, eé OCHOBHBIE [IOJI0KEHUS.
CrpykTypHble (OpPMYJIBI OpPraHUYECKHX BEIIECTB.
I'omonorus, wusomepus. XuMHUYECKas CBA3b B
OpraHWYEeCKUX COEIVHEHUSX: KpaTHbIE CBS3H, G- U
T-CBSA3H.

[IpencraBienne o kinaccuukany OPraHUYECKUX
BEILECTB. Homenknarypa OpraHMYECKHUX
COCIMHEHUH (CHUCTEeMaTHU4eCKas) U TPUBUAIBHBIC
Ha3BaHUS BAKHEHMIIMX MPEACTABUTEIIEN KIIACCOB
OpraHWYEeCKHUX BEIIECTB

1,2

IIpakTHyeckne 3aHATHSA

[Ipaktuueckass pabora Ne7. «HomenkmnaTtypa
OpPraHUYECKHUX BEIECTBY.

OzHakoMjieHHe C  oOpa3lamMu  OpPraHUYECKUX
BEIIECTB W MaTepuajaMd Ha HUX OCHOBE,
MOJIETUPOBAHUE MOJIEKYJI OPraHUYECKUX BEIECTB,
HAONIO/ICHUE W OMHUCAHHWE JAEMOHCTPAIMOHHBIX
OTIBITOB T10 MPEBPAIICHUI0 OPTaHUYECKUX BEIIECTB
Ipyd HarpeBaHuM (IJIaBlieHHE, OOYIJUBaHHE W
ropenue). CocTaBlieHHE MOJHBIX U COKpPALICHHBIX
CTPYKTYpHBIX (OpMYyJT OpraHMYECKHX BEIIECTB
OTJIEIbHBIX KJIACCOB, MCMOJB3YS UX HA3BaHWS IO
CHCTEMATUYECKON M TPUBHAIBHOM HOMEHKJIAType
(aTHIIEH, alleTUJICH, TJIMICPYH, deHnomn,
dbopManbaeTua, YKCyCHash KHUCJIOTa, TIHUIUH).
Pacuersl mpocTteitmieit ¢GopMynsl OpraHUYECKOM
MOJICKYJIbI, ICXOJIS U3 AJIEMEHTHOTO cocTaBa (B %)

1,2

CamocTosiTesibHas1 padoTa

Paznea 4. YrieBoaopoanbl

Tema 4.1.

| Conep:xxaHue yueOHOro MaTepuaJia
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YTraeBoaopoibl U UX
MPUPOJHBIE UCTOYHUKHU

[IpenenbHbIe YIIIEBOMOPOALI (aJIKaHBI): COCTAaB M
CTPOCHHE, IOMOJIOTHYECKUM psAx. MeraH u 3TaH:
COCTaB, CTpoeHHE, (U3MYECKHEe U XUMHUYECKHE
CBOWCTBA (peakiuu 3aMeLIeHUS W TOpEHus),
MOJIy4YeHHUE U IPUMEHEHHE.

HenpenensHusbie YIJIEBOJIOPOBI (ankeHsl,
aJIKaJIMCHBI, AJIKMHBI).

AJIKEHBI: COCTaB M CTPOCHHE, TOMOJIOTHYCCKUIN
psan. OTWIEH W TPONUJIEH: COCTaB, CTPOCHHUE,
buznyeckue M XUMHUYECKHE CBONCTBa (peakiuu
THAPUPOBAHUS, TaJOTCHUPOBAHUS, THApATAIUH,
OKHCJICHHS U TOJMMEpPHU3allii) TMOJyYCHHEe |
MpUMEHEHHE.

Ankanuensl: Oytaauen-1,3 u merunOyraauen-1,3,
XUMHUYECKOe  CTpPOEHHEe, CBOMCTBa  (peakius
MoJIMMEpH3aIiK), TNpUMEHeHue (A1 CHHTE3a
MPUPOJHOTO W CHHTETUYECKOTO0 Kaydyka |
PE3UHBI).

AJKHMHBI: COCTaB M OCOOCHHOCTH CTpPOCHUS,
TOMOJIOTHYECKUNA  psAn.  AUETHIEH:  COCTaB,
XUMHYECKOE CTPOCHHE, PU3HUCCKUE U XUMUYCCKUE

CBOMCTBA (peakuuu TUAPUPOBAHUS,
raJIOT€HUPOBAHMS, TUApaTalin TOpEeHHUS),
MIOJIyYEHUE u MIPUMEHEHUE (MCTOYHUK

BBICOKOTEMIIEPATYPHOTO IJIAMEHU [UIsl CBApKU H
PE3KU METaJJIOB)

ApomaTudeckue yriieBoaopoas! (apensl). benzon u
TONlyOJI: COCTaB, CTpOCHHE, (U3HYECKUE U
XUMHYECKHE CBOMCTBA (PEaKIK TajOreHUPOBAHHS
u HI/ITpOBaHI/I}I), MOJIyUCHUC U THPUMCHCHHUC.
TokcuyHOCTH apeHOB (BiAMsSHUE OeH30ja Ha
OpraHu3M ueJoBeka). ['eHeTudeckas CBs3b MEXIY

YIJIEBOJIOPOIAMHU, MpUHAIICKAITUMHU K
Pa3IMYHBIM KJIaccaM.
[Tpupoausie HCTOYHUKU YTJIEBOJIOPOIOB.

[TpupoaHblii ra3 W NOMyTHbIE HE(TAHBIE Ta3bI.
Hepts wu e€ mnpoucxoxnenue. CrocoObl
nepepaboTkun  HeTU:  TMEperoHKa,  KPEKUHT
(TepMHYECKUH, KaTAIUTUYECKUH), MTAPOJIN3.
[TpoxykTsl epepaboTKu He(YTH, UX TPUMEHEHUE B
MPOMBIIITIEHHOCTH

u B ObiTy. KaMeHHBIII yroiab M NPOIYKTHI €ro
nepepaboTKH

1,2

IMpakTnyeckne 3aHATHSA

CamocrosiTeibHas padoTa

Tema 4.2.
DU3NKO-XUMHYIECKIE
CBOMCTBa
YIJIEBOAOPOAOB

Conep:xxaHue yueOHOro MaTepuaJia

IIpakTH4yeckue 3aHATHSA

Jlaboparopuas pabota Ne3 «CBoticTBa
YTICBOJOPOIOBY.

TpuBnaneHass M MEXIyHapoJIHAsh HOMEHKIATYpa,
XMUMHYECKHE CBOMCTBA, CHOCOOBI  IMOJTyYCHHSI

1,2
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yraeBoaopoaos. [lonydenue sTunieHa U u3yueHue
€ro CBOWCTB. MojaenupoBaHue MOJIEKYd H
XUMHUYECKHX TpEeBpalleHuil YIrJIeBOJOpOIOB (Ha
IIpUMeEpEe 3TaHa, JTWIEHA, aleTWIeHa W Jp.) U
raJIOr€HONPON3BOAHBIX

CamocTosiTe/ibHasi padoTa

Paznea 5. Kuciopoaocoaep:xamue opranndecKkue coeIuHeHust

Tema 5.1.
Crnuptsl. deHon

Coaep:xxaHue yueOHOro MaTepuaJa

[IpenenbHble OMHOATOMHBIE CHUPTHI (METAaHOI M
ATaHON): CTPOCHHE, (PU3NYECKUE U XUMHUYECKHE
CBOMCTBAa (peaklWy C AaKTUBHBIMH METaJJIaMU,
rajJloreHOBOJIOPOIaMH, TOPEHHE), TMPUMEHEHHE.
Bonopoansie cBs3M MEXIy MOJIEKYJaMU CIIHPTOB.
du3nonornyeckoe IeHCTBHE METaHoJa W 3TaHoJa
Ha OpraHU3M YeJIOBEeKa.

MHoroaromMHbple  COUPTHl  (STWJICHIVIMKOIL U
TIIMIEPHH): CTPOCHUE, (PU3HUYECKUE U XUMHUYCCKHEC
CBOMCTBAa  (B3aMIMOJICHCTBHE CO  IIEIOYHBIMHU
MeTaJlJIaMH, KauyeCTBCHHAs peakims Ha
MHOTI'0aTOMHBIE CIIUPTHI). duznoaornyeckoe
JICCTBME Ha OpraHu3M uyesjoBeka. [IpumeHenue
[VIMLEPUHA U STUJIEHTIIUKOJIS.

@®enon. CrtpoeHue MoJIEKyJbl, (U3HMUECKHE U
XUMHUYECKHe CBoiicTBa (eHoma. TOKCHUHOCTH
¢denonma, ero Qu3MOIOTHYECKOE JCHCTBHE Ha
opranusm uenoseka. [Ipumenenue genona.

1,2

ITIpakTH4yecKue 3aHATHS

CamocTosiTesibHasi padoTa

Tema 5.2.
Anbaeruabl.
KapOoHOBBIE KHUCITOTHI.
CrnoxHble 3¢upbl

Conep:kaHue y4eOHOTr0 MaTepuaa

Anpaeruasl u KETOHBI (popmanbuerum,
aleTanbJAeTH, alleTOH): CTPOCHHUE, (PU3MUECKUE U
XMUMUYECKHE CBOWCTBA (PEaKIMU OKUCICHUS M
BOCCTAHOBJICHHSI, KauyeCTBEHHbBIE peaxuun),
[I0JIy4YE€HUE U IPUMEHEHHE.

OaHOOCHOBHBIE npeneabHbIe KapOOHOBBIE
KUCIOThl (MypaBbUHAsi M YKCYCHas KHCJIOTHI):
cTpoeHHe, (U3MUEecCKHe M XUMHUYECKHE CBOICTBa
(obmrue CBOHCTBa KHCJIOT, peaxius
sTepudUKaIMK), TOJIydYeHHEe W pPUMEHEHHE.
CreapuHOBass ¥  OJIGMHOBAasT  KUCJOTHI  Kak
MPEJICTAaBUTENIN BBICIIMX KApOOHOBBIX KHUCIOT.
Mpbia Kak CONM BBICHINX KapOOHOBBIX KHCIIOT, UX
MOIOIIlEE NEUCTBHUE.

Cnoxuable 3(pUpbl Kak MPOU3BOAHBIE KapOOHOBBIX
KHCJIOT. ['maponus crnoxkHbIX 3¢GupoB. JKupsl
I'unponns JKHUPOB. IIpumenenue KUPOB.
buosiornyeckas poJib JKHPOB.

1,2

IIpakTHyeckne 3aHATHSA

CamocrosiTe/ibHasi padoTa

Tema 5.3.

Coaep:xanue yueOHOro MaTepuaJia

1,2
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VrieBoanl

VYrneBoabl: cocTaB, Kiaccu(UKalMs YIJIEBOJOB
(MoHO-, aM- ® mnonucaxapunabl). [oko3a —
MPOCTEUILINNA MOHOCAXapu/I: 0COOEHHOCTH
CTPOCHUS MOJIEKYJbI, (PU3MUECKUE U XUMHUYECKHE
CBOMCTBA TJIIOKO3bI (B3ammoieiicTBIE C
ruapokcuiom meau (II), oxucnenne aMMHUavyHBIM
pactBopoM okcuaa cepedbpa (I), BoccraHoBIEHUE,
OpO’KeHHE TIIIOKO3bI), HAXOXKJICHHWE B MPHUPOJE,
IIPUMEHEHUE TJIIOKO3bl, OWOJIOTHYECKass poJib B
JKU3HEACSITENIbHOCTU opraHu3ma YeJioBeKa.
®otocunTe3. DpyKTO3a KAaK U30MEP TIIFOKO3BI.
Caxapoza —  TMpeACTaBHTENb  JHCAXApPUIIOB,
THJIPOJIU3 Caxapo3bl, HaXOXKJEHUE B TMPUPOJE U
MIPUMEHEHUE.

[Tonmucaxapuapl: KpaxMaia W IEJUII0I03a  Kak
npupoaHbie monuMmepbl. CTpoeHHWe KpaxMmana Hu
LEJUTION03bI, (PM3MYECKUe U XUMHUYECKHE CBOICTBa
Kpaxmana (TUAPONIN3, KAdeCTBEHHAs DPEaKIHs C
HOJIOM).

IIpakTnyeckne 3aHATHSA

CamocrosiTe/ibHasi padoTa

Tema 5.4.
DU3NKO-XUMHUYECKHE
CBOMCTBaA
KHCJIOPOJIOCOIEpAKAIINX
OPraHUYEeCKHUX
COeIMHEHUN

Coaep:xanue yueOHOro MaTepuaJia

HpaKanecmle 3aHATHUSA

[Ipaktnueckass pabora Ne8. «HomenkmnaTtypa
KHCJIOPOJIOCOIEpPIKAIINX OpraHUYECKUX
COETMHECHUI.

TpuBuaneHass ¥ MEXIyHapoJHass HOMEHKIATYpa,
XUMUYECKHE CBOWCTBA, CHOCOOBI  TMOJy4YEHUS
COUPTOB M (PEHOJOB, KapOOHOBBIX KHUCIOT H
3GUpOB, ambIeTUIOB W KeTOHOB. CocTaBicHHE
CXeM peakIuii (B TOM YHCIe MO MPEeAIOKEHHBIM
[EMoYKaM  MPEBpalleHUi), XapaKTEePU3YIOIIUX
XMMHUYECKHE CBOMCTBA KHCIOPOJOCOAEPKAIINX
OPraHUYECKUX COCTUHEHUIN

[Ipaktnyeckas pabora Ne9. «Xumuueckue W
¢dbuznyeckue CBOWCTBA KHUCIOPOAOCOAEPKAIIUX
OpPTaHUYECKHUX COCTUHCHHSI.

[Iposenenue, HabIo1eHue u OTHCaHue
JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHE CIHUPTOB,
KauyeCTBEHHbIE pEaKUUU OJHOATOMHBIX CIIUPTOB
(okucnenne osrtaHona okcuaom wmeau (1)),
MHOTOaTOMHBIX CIIUPTOB (B3auMosieicTBrE
rnunepuna ¢ ruapokcunom meau (1)), anpaerngos
(OKHCIIEeHME aMMHUAYHBIM  PAaCTBOPOM  OKCHA
cepeopa(l) wu  rumpokcumom  memm  (ID),
B3aMIMOJICHCTBHE Kpaxmalla C HOAOM), H3Y4YCHHE
CBOICTB pacTBOpa YKCYCHOM KHCIIOTHI

1,2

CamocrosiTesibHasi padoTa

Pa3znesn 6. A3oTcoaepxaniue OpraHnyeckue coeuHeHus

TeMma 6.1.
AMUHEL

Conep:kaHue y4eOHOI0 MaTepuaa

AMUHBIL: METWIAMUH — IPOCTEUIINI

1,2
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AMUHOKHCIIOTEI.
benxu

MPEACTAaBUTEIh AMUHOB: COCTaB, XHUMHUYECKOE
cTpoeHHUe, (pU3UYEeCKHe M XUMHYECKHE CBOMCTBA,
HaxO0XXJICHHUE B MPUPO/IC.

AMUHOKHUCIOTBI KaK aM(OTepHbIE OPraHUYECKUE
coequHeHN. OU3NUeCKUe U XUMHYSCKHE CBOMCTBA

aMHUHOKHCIIOT (Ha npuMepe [JIMLIMHA).
buonoruueckoe 3HAYEHUE aMUHOKHCIIOT.
[TenTumasl.

benku kak npupomnsie mnonuMmepsl. IlepBuuHasd,
BTOPUYHAS W TPETUYHAs CTPYKTypa OEJKOB.
XYWMHYECKHE  CBOWCTBA  OENKOB:  THAPOIH3,
ACHATypalusa, KAUCCTBCHHBIC PCAKIIMHN HA 6GHKI/I

IIpakTH4yeckue 3aHATHA

[IpakTnueckast  pabora  NelO. «CoiicTBa
a30TOCO/EPKALUX OPraHUYECKUX COCIUHEHUI.
Ou3N4YeCKHe W XHUMHYECKHE CBOWCTBA aMHHOB
(peakuu ¢ KMCIOTaMH U TOPEHUS) U aMHUHOKHUCIIOT
(na mpumepe raunuHa). HaGmronenne n onucanue
JIEMOHCTPAIMOHHBIX OMNBITOB: JIeHATypalus OEJIKOB
IIPU HAarpEBAHUH, IIBETHBIEC PEAKIMH OEIKOB

1,2

CamocTtosiTeibHas padoTa

Pasnen 7. BICOKOMOJICKYISIPHBbIE COCIHHEHUS

Tema 7.1.
IImacTmaccel.
Kayuykn. Bonokna

Coaep:xanue yueOHOro MaTepuaJia

IIpakTHyeckne 3aHATHSA

[Tpaktuueckas padora Nell. «CuHTe3, aHanmu3 u
KIaccupuKanus BBICOKOMOJICKYJISIPHBIX
COEIUHEHUIN

OCHOBHBIE TTOHSATUSI XUMUU BBICOKOMOJIECKYJISIPHBIX
COCIMHEHUI: MOHOMEp, MOJIUMEpP, CTPYKTYypHOE
3B€HO, CTENEHb  MOJUMEpPU3ALMH,  CPEAHSAA
MoJieKyJsipHas Macca. OCHOBHBIE METO/bI CHHTE3a
BBICOKOMOJIEKYJIIPHBIX COCZIMHEHU I —
MOJIUMEPU3AIHS U MOJIUKOHCHCAIIHS.
OsznakomiieHHEe ¢ OOpa3llaMd TPUPOAHBIX |
HCKYCCTBEHHBIX BOJIOKOH, IJIACTMAacC, Kay4dyKOB:
MIaCTMACCHI (monMATUTIEH, MIOJTUTPOTIUTICH,
MOJIMBUHWIXJIOPU, TIOJHMCTUPON); HATYpaJIbHBIA U
CHUHTETHYECKUE Kay4qyKH (OyTaIMeHOBBIIA,
XJIOPOTIPEHOBBIN W W3OIMPEHOBBIN);  BOJOKHA
(HaTypanbHbIE (XJIOTOK, LIEPCTb, HIENK),
HMCKYCCTBEHHBIC (alleTaTHOE BOJIOKHO, BHCKO03a),
CHHTEeTHYECKHE (KallpOH U JIABCaH)

1,2

CamocrosiTesibHasi padoTa

4

IIpodeccnonaibHO OpEHTHPOBAHHOE COJEePKAHUE (COIePKAHNE IPUKJIATHOTO MOTYJIs1)

Pa3nen 8. Xumusi B ObITY 1 IPOM3BOJACTBEHHOI 1eATEJIbHOCTH YeJI0BEKA

Tema 8.1.
XuMudeckue
TEXHOJIOTHH

B IOBCETHEBHOU
1 Ipo(hecCHOHANTBHOM

Conep:kanue y4eOHOro MaTepuaJia

[IpaBuna 3KOJIOTUYECKH 1enecoodpazHoro
MOBEJICHUS B OBITY U TPYAOBOH NEATEIHHOCTH B
LEeNIsAX  COXPAaHEHHs  CBOEro  3J0pOBbs U
OKPYXaIIEH NPUPOJHOW Cpenbl, ONACHOCTH

1,2
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JCATCIIbHOCTH YCJIIOBCKA

BO3/ICUCTBUS Ha KHUBBIC OpTaHU3MBbI
OpraHN4YCCKUX BCIICCTB OTACIBHBIX KJIACCOB
(YyrneBomopo/isl, CIIUPTHI, (dheHoTHI,

XJIOPOPraHUYECKUE MPOU3BOJHBIC, ANBJACTHABl U
Ip.), TOKaszaTreab  MPEeAeNbHO  JOMYyCTUMOMN
KOHLIEHTPAIlMU U €r0 UCIOJIb30BaHUE.

Ponr xuMuu B 00€CIEYEHHH DKOJIOTHYECKOM,
DHEPreTHUeCKOH W TMHUIIEeBOM  0e30MacHOCTH,
pa3BUTUM  MEOUIMHBI,  CO3JAaHUU  HOBBIX
MarepuaioB (B 3aBUCUMOCTH  OT  BHUJA
MpoeCCUOHAIBHOW ~ JIEATENIbHOCTH),  HOBBIX
HMCTOYHHUKOB SHEPTruu (ayIbTepHATUBHBIE
UCTOYHUKU »HHepruu). I[loHsTHe 0 Hay4yHBIX
MEeTOoAaX TO3HAHUS BEUIECTB M XUMHUYECKUX
peakumii. IlpencraBienus o0 OOMMX HAayYHBIX
MpPUHIUIIAX MIPOMBILIIIEHHOTO MOy YEHUs
BaKHEHIINX BEIIECTB (Ha npuMepax
MpPOU3BOACTBA AMMHUAKa, CEPHOM  KHUCIOTHI,
MEeTaHoJIa).

Xumusi W 370pOBbE  UEJIOBEKAa:  IpaBHiia
0€30MacHOT0  MCIOJIb30BAHMS  JIEKAPCTBEHHBIX
npenaparoB, OBITOBOW XMMHUU B IOBCETHEBHOMN
KHU3HU

IIpakTHyeckne 3aHATHSA

[Tpaktuyeckas pabora Nel2. «IIpumenenue
XUMUYECKUX BEIIECTB U TEXHOJOTHUH C Yy4yeToM
Oyyiiei mpodecCuoHATBHON AeATETLHOCTH.
Pemienne keiic-3ajay  mo TeMam:  IHMILEBBIC
MPOAYKTB, OCHOBBI PAlMOHAIBLHOTO MUTAHUS,
BAKHEUILINE CTPOUTEIbHbIE M KOHCTPYKIIMOHHBIE
MaTepUabl, CEJIbCKOXO03SHCTBEHHOE
MPOU3BOACTBO,  KpPacku, CTEKJIO, KepamHKa,
MaTepuagbl sl DJIEKTPOHUKH, HaHOMAaTepHualbl,
TEKCTWIbHBIE BOJIOKHA, WMCTOYHUKH DHEPTUH,
OpraHMuYecKue W  MUHEpaJbHble yI0OpeHus,
JIEKAPCTBEHHbIE M KOCMETHYECKHE TMpernaparhl,
ObITOBAsl XUMHUS, MaTE€pPHUAIIbl U3 UCKYCCTBEHHBIX U
CUHTETUYECKHUX BOJIOKOH.

3amura: I[lpeacraBieHne pe3yabTaToOB pPEIICHUA
Keiic-3amau B (hopMe MHHH-JOKIana (JOomycKaeTcs
MCIOJIb30BaHUE Ipa@UUeCcKUX U MPE3eHTALNOHHbBIX
MaTEpUaJIOB)

1,2

CamocrosiTeibHas padoTa

Bcero

72
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3. YCJOBUA  PEAJIMBALIMUM  TPOI'PAMMBI  YUYEBHOM
AUCIHHUIIJIMHBI OYIIL.09 XUMUA

3.1. MarepuanbHO-TeXHUUYECKOE 0OECTIeueHre

Jlisg peanuzainy mporpaMMbl JUCIUIUIHHBI JTOJDKHBI OBITH MPEAYCMOTPEHBI
CIIEIYIOIIME CHEIHalbHbIC MOMENICHHS: YYeOHbI KaOMHET XUMHUH H/HIN y4eOHOU
XUMHUYECKOI 1abopaTopuu.

D¢ hekTUBHOCTh  MpernojaBaHusi  00Ie00pa30BaTENbHON  JAUCITUTLIMHBI
«XUMHSA» 3aBUCUT OT HAIMYUS COOTBETCTBYIOIIETO MAaTE€PHAIbHO-TEXHUYECKOTO
OCHAILIEHUA. JTO OOBSICHIETCS OCOOCHHOCTAMH JUCHUIUIMHBI, B MIEPBYIO O4epelb, €€
HKCHEPUMEHTAIbHBIM  XapakTepoM, LIMPOKUM  CHEKTPOM  INPUMEHEHUS U
OPAaKTUUECKONM  3HAUMMOCTBhIO.  PexomeHJyemoe  MaTepualbHO-TEXHUYECKOE
o0OecrieyeHne KaOMHETa XMMHM M XUMHUYECKOM J1abopaTopuM  BKIIFOYAET:
CHEIHMATN3UPOBAHHYI0 MeOeIb M CUCTEMBbl XPaHEHUs, TEXHUYECKUE U DJICKTPOHHBIC
cpeAcTBa  OOyYeHHUs,  JICMOHCTPAIIMOHHBIE  y4eOHO-HArsgHBIE  MOCOOUS,
JIEMOHCTPAllMOHHOE 000pyJOBaHUE U NPHUOOPHI, J1A00PATOPHO-TEXHOJIOTHYECKOE
o0opyaoBaHue, Ja0OpPaTOPHYI0 XHUMHYECKYI0 TOCYIy, Mojeiau (00beMHBIE W
IUIOCKUE), HaTypaJibHble  OOBEKThl  (KOJUIEKIMH, XHMHUYECKHE pPEaKTHUBBHI),
obopynoBaHue 1a00PaHTCKOM.

3.2. HNudopmannoHHoe o0ecneyeHHe peaan3alum MPorpaMmbl

1. Jlns peanuzanuu mporpaMmbl OuOIHoTeuHbId (HOHJ oOpazoBaTeIbHOMN
OpraHu3allui JOKEH WMETh IeYaTHbIE W/WIW SJEKTPOHHBIE 00pa30BaTENIbHBIC U
UH(OPMAIIMOHHBIE  PECypChl, PEKOMEHJOBaHHBIE  JJII  KCIOJB30BAHHUS B
o0pazoBaTenbHOM TIpoliecce, He cTapiie 5 JIeT ¢ MOMEHTA U3AaHusl.

2. PexomeHtyemble NeyaTHbIE U3IaHUS 1o peanuzanuu
0011e00pazoBaTenbHON TV CHUTUIAHBI MIPEACTaBIICHbI B METOJUYECKUX
PEKOMEHAIUSAX TI0 OpPTaHU3AIMN O0yICHHUS.

3.3. HudopmanmonHoe obecrneueHue o0yueHust
[lepeuens y4eOHBIX W3MAaHWUH, HWHTEPHET — PECYPCOB, IOMOIHHUTEIHHOU
JUTEPaTYPBHI.

OCHOBHBIC HCTOYHHUKH:

1. Xumus. 10 xmacc : yueb. mist o0eo0pa3oBat. opraHu3aiuii : 6a30BbIi
ypoBenb / I'. E. Pym3utuc, ®@. I'. ®enpaman. — 9-e uza., crep. — M. : [Ipocemnienue,
2022. —224 c. : un. — Jlon.MII.
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2. Xumus. 11 knacc : 6a30Bbiil ypoBens : yueOHuk / I'. E. Pynsutuc, @. I'.
®enpaman. — 9-e uza., crep. — Mocksa : [Ipocsemenue, 2022. — 223, [1] c. : un. —
Jdon.MII.

JlonoJIHUTETbHbIE€ HCTOYHHKH

1. Xwmus: y4eOHHK UIsi CpemHero mpodeccHoHambpHOTO 00pa3oBaHUSs /
1O. A. JlebeneB, I'. H. ®aneeB, A.M.l'ony6e, B. H.IllanoBam; mox o6mei
penakuueit I'. H. ®aneeBa. — 2-e uszg., nepepad. u gon. — Mocksa : M3gaTenbcTBo
FOpaiit, 2024. — 431 c. — (IIpodeccuonanpHoe obOpazoBanue). — [ISBN 978-5-
9916-7723-3. — Texkcr : anekrpoHHbI // OOpa3zoBatenbHas miargopma FHOpait
[caiiT]. — URL: https://urait.ru/bcode/537876

2. Xumusl. 3a1auHVK : yueOHOe nocooue InI: CpPEIHErO

npodeccuoHanbHoro obOpasoBanusa / mox obmel pepakmueir 1. H. @aneesa. —
MockBa : WMzparensctBo  IOpaitt, 2024.— 238c.— (IIpodeccuonansuoe
obpazoBanue). — ISBN 978-5-9916-7786-8. — TekcT : dJIEKTPOHHBIM //
Oo6pa3zoBarenbHas miatdopma FOpaitt [caiit]. — URL: https://urait.ru/bcode/561902

3.  AndwunoreHona, 1. B. Xumus: y4eOHUK M TPAKTUKYyM JUISI CPEIHETO
po¢heCCUOHAILHOTO obpazoBaHus / . B. AaduHoreHona, A. B. ba6kos,

B. A. IlonkoB. — 2-e¢ wu3a., ucnp. u jon. — MockBa: M3garensctBo IOpaiiT,
2024. — 291 c. — (IIpodeccuonansuoe oopazosanue). — ISBN 978-5-534-11719-6.
— Texcr : anexkrponnsbiit // O6pa3oBarenbHas miatdopma FOpait [caiit]. — URL:
https://urait.ru/bcode/562501
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4. KOHTPOJIb MW OHLEHKA PE3YJIBTATOB OCBOEHMUSA
AUCIHHUIIJIMHBI OYIIL.09 XUMUA

KoHTposmb u oOlleHKa pe3yJibTaTOB OCBOCHUS Y4YE€OHOM JAMCIMIUIUHBI
OCYLIECTBIISIETCS IIPEIOAaBaTENIEM B IPOLIECCE NMPOBEACHUS MTPAKTUUYECKUX 3aHATUN U
7abopaToOpHBIX pabOT, TECTUPOBAHMS, a TAKXKE BBIOJHCHHUS OO0YYAIOIIUMUCS
VH/IMBUTyaJIbHBIX 33JJaHUH, TPOEKTOB, UCCIICIOBAHUN.

Oo0masi/npogeccuoHabLHas Paszien/Tema Tun OLEHOYHBIX
KOMIIETeHIHS MepOonpUsATHIA
OK 01. Bsibupare cnoco6sl | Tema 1.1-1.7
pelieHus 3amad | Tema 2.1, 2.2
npodeccCHoHaANBLHOMI Tema 3.1
JEATEIbHOCTH NMpPUMEHUTENBbHO K | Tema 4.1
Pa3IUYHBIM KOHTEKCTaM Tema 5.1-5.4 TectupoBanue
Tema 6.1 VYcrHbii 0mpoc
Tema 7.1 Pemenne pacu€THbIX 33124
Tema 8.1 HaoOnroneune 3a xomom
OK 02. HUcnons3osats | Tema 1.2, 1.4, 1.6, 1.7 BBIMTOJTHEHUS MPaKTUKO-
COBpPEMEHHBIE CpeACTBa INOMCKa, | Tema 2.1, 2.2 OpPUEHTUPOBAHHBIX 3aJaHHA
aHanmsa 51 uHTepnpetauu | Tema 4.1, 4.2 [Ipencrasnenue pe3ybTaToB
uHbOopMaIuy, u | Tema 5.2-5.4 MIPAKTUYECKUX U
uHpOpManMoHHbIe  TexHoJjoruu | Tema 6.1 1a00paTOPHBIX pabot
TUIS BBITIOJTHEHUS 3amay | Tema 7.1 [TpoBenenue XUMUYECKOTO
npodeccHOHaTHLHON Tema 8.1 IKCTIEPUMEHTA
JIeATEITbHOCTH Brinmonnenue
OK 04. Tema 1.7 KOHTPOJIbHBIX
D¢dexTnBHO B3ammoseiicToBarh | lema 2.1,2.2 pabor 1o
u pa60TaTL B KOJUIEKTUBE U Tema 4.1 , 4.2 pasaciamMm AUCIHUITIJINHBI
KOMaH/Ie Tema 5.2-5.4 Ouenka CaMOCTOATEJILHO
Tema 6.1 BEIIOJIHEHHBIX 3aJaHUi
Tema 7.1 3ammra pelieHus Keic-3anady
Tema 8.1 (c Y4ETOM Oyyuieit
OK 07. CopeiictBoBath | Tema 1.7 npodeccuoHaNbHOM
COXPAHEHUIO okpyxaromen | Tema 5.1 JESITEIIBHOCTH)
cpensl, pecypcocOepeskenuto, | Tema 8.1 Beinonnenue 3aJjaHul
NPUMEHSTH 3HaHUS 00 N3MEHEHUH IPOMEXKYTOUHOM aTTecTaluu
KJINMATa, MIPUHIUIIBI
OepexIInBOro IIPOU3BO/ICTBA,
s¢dexTBHO  NEHCTBOBaTH B
Ype3BbIYANHBIX CUTYaALUSIX
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